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[ASM] 

PVT7> ^SJ-^C^JE. n°]Z\S!] #±X\fQ_ ^ ol^ #3^2] $3-7} 7flAl 

^# ^^Rr Vfi=7lMH, *! ^"71 B^l^t- ^^Rr ^o}7]} olH# ^H]*> 

iB] 7fl^7> ^"71 ^^^^S^-E-l #7] ^MlolB^l ^S^M^ 
7 fl^^ ^^JI, s&7\ \S^7flolB^ #^^5L^fEi ^^^^^^ 

-E. 3 
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#^ c-flolE^ ^ffl- ^-iiAl^ 4- oj^ #3^3*1 i|S.{0utput buffer circuit 
capable of reducing skew of output data} 

£ 3-^ 7fl^ ^H^liL!- A] oil 4^- M- 

£ 4tt *v 7fl^ *H<H41Jl# £±= -g- ^2^a1^oii 4^ #^tH^ 35.* uj- 



35-4 




1020020067745 %:^ 2003/6/13 

<10> £ ^o. tilt^^on ^.*V ^O.S, te^l^l^l ^ ^ 

<11> «>5i^*HH^ ^ ^^^7) 3]*}ol V]5]5\£_7} A>-g-S]^ D fl o. 3. 

^}7\ oJ^tt #^-§: ^*Hr #^^1 5)5.5} *Vtf. 51 l£r *V 7 fl^ 

(CNT1,CNT2)» ^sfl<3] s]St M-e^i}. £ l ^ £ 2°)}*\Q #^ 

*\ $)3-Tr #<S H^liEi(ll), #cj~£ H^^iEi(l3), H^*]^!- 
^=7flolH(15,25) ( 31 H^l^Eil- ^*Rr ^>7flolH(17,27)l- ^«l*Vrf. 

<12> ZLBUij J^H^ #^(DQ)-g- ^-*fl #33^ cflolE^ ^>ol/ S o. ^ 

« #<>l7l ^*1W ^71101^(15,25)^ ^01-71101^(17,27)^ ^9i*r7ll -fp 

*l*Rr ?H c fl-f ^^W. ^IM" £ 1 ^ £ 2^1 £Al^ ^5)1^ #^»lSl Sl^^A^ 

^TflAl H^^liBil-Sl 3711- 2:^*>o^ ^fl^TllolH^ ^-^4 ic^l o] ^ 
^s:}7ll ^7ll^>o|cf 5>d1h}£ PVT(Process, Voltage, Temperature) ^s}-7> l^s}^ ~ 
^ol - 51 cf. 
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<is> 3Hb1(DATA)7} -grii]£H ^7\]o)^(i5,25) ^ i^>7flol;e (17,27)3. <g^£l 

^-f^lfe, ^=7flolH(15,25)^ og^ ^SflAlBii^ i^TlHH (i 7)2 7) <q T^Al 
^.^2] *}o]S. <y^H PVT *£sHl nl-el- \HJE-?1HH^ ^4 ii<=>l-7llolH^ d^- 

4 s ^£.7lMH(15,25)£] ^o>t|1o1h( 17, 27) ^ s-^ o] cfs 

^ #^^(DQ)-ir #^sl^ ^oIe-1^1 iff 7} ?1^7fl ^cf. 

<u> 4^ ^ ^o] o]i=Ljix}^ 7l#aj 4^1^, PVT7> ^^>t:-1e)-£. #^ HHe]^ 

<15> #7] 7)^*\ ^§>7l ^ £ ^6fl 14s 5\3.±r, #^ *1H *J 

^°fl -§-^>^ #^*1 71 ^ H^^l^Bi, ^H^Jrofl -g-#«H ^71 

#4^1 71^ H^l^H, ^-ufo] ^l^Al^c^ dlolE^l- 

^ ^"71 *)H*1Jl§ lHJ*Hr VE^MS, ^ ^"71 ^H^ls^l «1^^1S^ ^-71 31 

^1*H ^71 #^-gr *IH41Jl«- iH^Kr ^VTflolBl- ^wltVcl-. 
<16> ^l^^ilS^fEi ^-71 vHH.7llolB^ #^^W^1 ^S^H^l H 

qfl^l^E-1 7fl^7> #71 ^l^^^S.-^ 2tO>7flolBSl #^ ^ ^S.^^^ 

3J}£.i M^^liEi 7fl^^|- ^^ZL, #7l \fl^7llo]EO) #^cJO. S «-Ei ^2^^^> 
^£i^o] oj]^ E^liB] 7fl^7> >S-7l i^l-TflolHSl #^C4-0. S «-Ei # 7 1 *fl2 
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^l^Ei#^ 3.71 # 3.^ T Sl^. 3.2\E.S. ¥-^<L£. ^-7} ^7\]o] 

*1 ^o)l #^iHsl sl^oijA^ pvt ^s[7} iH^i^ #7l Ml^TllolEo] s. 

<18> &_ ig^o} ^ ^ 01^ ^1 ^ ^X|ofl oJ*H ^3*f 

-f^l °)^*l-7l ^SJHtt ^^1 W>^*V -^AHU- oflAl^ £ig ^ £ 

^1 7l7fl^ ifl-g-^ ^-^H 6 > D J: W. 

<i9> t^-g. ^ssh ^^i y>^^- ^ahi# 0^ , ^ 

^Ml^l A S.^) -g^tt -»M|# M-Bl-^rf. 

<20> £ 3-& 711^1 ^H^1^(CNT)# g±= ^ll^Al^Hi oj-^ #^»lsl 5]S 

<21> £ 31- #2:*}^, *fll^HH 4s #^^3] S\3.±r, #^ H^^l^B] 

(31), B^)^Ei(33) ( M±^7lHB(35) , W7lHH(37), * ^^(39)1- ^-aj 

< 22 > H3M^(31)^r #<3 *1H^!-£(PUCH1 -g-#*H #3^, ^ #^^(DQ)# 

\H^-7flolH(35)^ *1H^]J:(CNT)2}- c-flolEi (DATA)l- ^4l*H ^H^l 



35-7 



1020020067745 %^ 2003/6/13 

S(PUC)# ^*>ol, ^>7flo]H(37)^ ^HaIJlS] wV^a] s(CNTB) ^ 3M3(DATA)# 

<23> «fl=7flolB(35)^ z)3.^ H^^1^^(P33), (P31) , ^3.^ e^) 

*lifcUP32), <fflS.^ B^^li^(N31), ^ H^^l^Ei(N32)l- ^wlW. ^S-i 

B^^l^Bi(P33)^r i^-^^l ^l-^'y-CVDDH ^7]-H]jl TllolH^ 3*l*ltt(VSS)°l 61 7> 
^cf. sjs-i H^H^1^(P31)^ ^^.^ofl 5X]s.i H^fl^l^(P33)^ = 3]<yol <g^^zL 
t!Mb°11 t-flo]EKDATA)7> <y7>£l^ =efl<y^l \RH.7lMH( 35)^1 #3#(01)°1 
sjS.^ H€^1^eKP32)^ iS.^ 3r)2.^ B^*1^B|(P33)^ ^.e^o] tIM 
*1H^1Jl(CNT)7}- °}7}£M JE.3]°H vHjeltII #^#(0lH 
<24> <as.^ H^^1^^(N31)^ H.Efl<£H #=m(0lH ^^s] ji THojEoii 

3HEi(DATA)7> ^l7>^cf. ojlS-^i H^^l^Ei(N32)^ = 31^1 »l£i B^liE) (N31) 
51 ili7f ^^El JL 7flolH<=>fl *jH^lJL(CNT)7]- <el7>Sl^ db^i<^] ^ *1 ^(VSS) °1 91 

<25> iifMI°lE(37)b B€*l^Ei(P34), H^l^ (P35) , 'flS-i B^fl 

^1^EKN34), <aS-^ H^^l^Ei(N35), ^ «as.i H^^liE|(N36)l- ^1 *Vc]-. s)£i 
S^^1^bKP34)^ ^i^^^-(VDD)^ H7}5\51 TflolB^l ^H^iJi^ «>^i^lS 

(CNTB)7> 6l7>^rf. H^^l^Bi(P35)^ ^^^^1 B^l^Ei(P34)^ ^ e fl 

<£o] <£%S\JL TflolH^l 31°^ (DATA) 7} ol^>5lt^ = Eflolofl ^o>7fl 0^(37) o) ^ ^ t£ 
(02)°| <£^£i. <>ti£^ Hi£*l^iE-KN34)^ ^ell^l<Hl ^VtUoIh #^(02H 
S\JL TflolB^I cflol E-DATA) 7]- ^171-^cf. »!£± J= SE^l — B^ (N35)^ = Efl<?H i^>7lH 
— #^^(02)^1 <&%£\3L TflolEcl] ^H^o] ti>^Als(CNTB)7> 9\7}^. 
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H^H^l^Ei(N36)^ J= efltH <&3_£l B^l^Bl (N34)^ ±.£_^ ^ oflS.i H^*liB| 
(N35)^ iii7} ^-§- <a^£)i TlMBofl ^^^<y-(VDD)ol <Jl7>sq^ ^^.iojl 
(VSS)°1 <y7>^cf. 

<26> ol^cHH^ *fli^HH <4€- sl^oflA^, ^^(vdd) 

A^-^-Ei \H^HS(35)S] #^^(01)^H^ ^S^H*] E^^j^Ei 7fl^(27fl) 

A ^^^^(VDD) ^>7flolB(37)^l ^(02)^1 ^S.<H1^^ sls.^ 

7fl^(27fl)S}- #<|^}tK ^^^^(VDD)^ ^=7flol S (35)^ #^#(01) 

A\o]6\] <£%S\±r *}2.^ B^l^S] 7^7} #^<y-(VDD)4 ±o}t)) °1 B. (37)9] 

#^(02) A>o]ofl "S^tt Z\3.^ B3M^ 7fl^ ^^^>4. 

<27> ^ ^=^01^(35)^ #^^-(oi)o.s-^-e^ ^^i^<a-(vss)^i^ 7$g_<>\)x]°) <as. 

i B^l^E] 7fl^(27fl)7> icO>7l]olH(37)^ #^(02)i^L^-Ei ^ ^ ^(VSS)^ ^ 
ofls^ e^i^a^ 7l ]^( 27 ]])sq- ^^^>cf. 4^1^ ^=7flolB(35)^ #^ 

^(01)3]- ^^(VSS) Aj-ojol] <?]1S-^ B^l^E^ 7fl^7l- ^0>7ll °1 

B(37)^ #^^(02)4 *M^<y-(VSS) A>o]ofl 3i ^sq^ <as.^ B^l^Ei 7fl^ 

<28> ^ £ lofl #Efl^| 4)^.5+ HlJUs-j-o^ ^=7flolH(35)^l^^ ^S.^ 

Ei(P33)7> ^7}Z\JL ^o|-7l|o)E(37)ollA^ ojls.^ B^*l ^B] (N36)7> ^7>^cf. 
<29> nj-e^ ^=7llolH(35)^ i^>>7lMB(37) ^\3] 3q5L^ B^|^t2l 5L7l# 2.-^ 

^^^1 7}7^ ^ SX°-*1 SE$ B^l^i^ H7l# JE^f- -^^^l 7>7^^ 

^ ZL^JEIS ^-^^-2.5. \H-E.7l]o]E(35)o} 0^ ^sflAl^^fi]- ^0>7fl0l 3(37)2] 
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PVT &#7\ ^£{^5. ^H.7lMB(35)3l ^4 ^o}7llolH(37)^ s-^ol 

<30> £ 4^r *V 7fl^ ^H^lJL(CNT)-fr £±z ^ ^ ^^HH 4^- 

<31> £ 41- %^5>^ , £ #^3] ^2^A]^oll 4^ #^2) = 

(45)7]- £ 3<*fl ^^7flolH(35)^- fl^H, =efl<yo]] vflj= 7flo)H(45)^ 

(03) ol <?1^5]Jl TflolHofl ^l^CVSSW 917}^ ±.SL + °\) H^^1^eKN31) 
51 ^^.^7}- *31S>i B3A*l^Bi(N33)# c "1 h^IW. SEtb i^>7fl °lB(47)^r 

£ 3<i S^s} iio}-7llo]E(37)<4 Hi , db^.^1 s\5-^i B^^l^Ei(P34)^| =efl<y 

°1 ^51^ sjjz.^ H€^1^(P36)» cl ^til*V4. 
<32> u^a-] ^2^oflofl tcj-^. ^S^H^r, ^J=7lMH(45)Sl #§|#(03H1 <3 

*\S.£i B^l^i^ 7fl^(27ll)^ ^c>7flolB(47)^| #^^(04)^1 ^S. 
^ B^M^s] 7 fl^( 2 7fl)7> -§^}£f. Htb \HH.7llolB (45)^1 #^^r(03)^l ^^l^r 
<as.i H^^l^B^ 7fl^(27fl)al- WTflolH (47)^1 #^^(04)^1 <as.^ H^H 

^liE^ 7fl ^ (27 fl)7> ^S}t}. 
<33> J£*V u£c 7)1 clB (45)5+ ^o>7llolB(47)Sl iflJjL ^JE.#£ S^f 7^ ^3(1^ 
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<34> ojofl 4^ ^HTllolEO] #^#(03)31 ?]$\X\t£ + £\. h^o^o)^ ^^^-( 04 )^ ^ 

^ll^Al^jSil- tiling fc7llolH(45)^ ^4 ^o>^o]E(47)o| s^ol u-^ ^Qj 

<35> £ 5^ ^ 7 fl2] ^lcHAix(CNT)» £tt ^21 ^3^A]^ofl trJ-E- 

(35)7> £ 3«fl .E^m ?AA ^-g- 7>*H ^>7flolH(47)7> 3E. 4^1 JEA^ ^ai}- 

5Hr4. 

<37> ^3^Al^o]l tyM. #^^5] 5)^o11^^ ) \H^7flo]B (35)^1 #^#(05)ofl ^^5]^ 

H€*1^2l 7fl^(27fl)^ 2tOV7flolE(4 7 )^ #^<a-(06)e>ll c^Ej^- 3)2.^ H€ 
7 fl^(27fl)7> ^fl = 7flolH(35)^ #^^-(05)^1 ^^l^r H€ 

Xl^E^ 7 fl^(l7fl)^ ^o>7flolE( 47 )^ #e^(06Hl <?H5-^ H^l^o} 7fl 

^(27fl)7> 

<38> tr^^ 7)13^1 4^- s)s.o|lA^ s\3-^ SM^(P36)^ 3.71 » 

^=7llolE( 35 )^ #§^(05)21 T^sfl a]^^ iiO>7llolH(47)Sl 
(06)21 7l^Al^i7> 7]2) %-<£*}7\] ^1^. afl^tfl 3] 2.^ H^l^Eil" 
(P31.P32.P35) 2} 37l7> 20umol JL oflS.^ H^*l ^#^31^34^35)2) 37l7> Sum^ 3 
-°- 3£|S.i H^^l^Ei(P36)2l a7l^ 12um^ ^^^h 2(13^1 <>JH rrf^. f^t^ 

31 2\3,±r £ 4^1 ^2^AHH1 f^jj) S) S o^ ^^j jg.oj^. j-^ ^--^ 
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<39> 5. 6 ■& " 7flS} ^l^Al^(CNTl,CNT2))l- 4^ a] ofl ofl vtys. 

(31), B ^1^(33), «&E.7JMB(65) f 2t<5>7flolH(67) f £ <?] tH^l: (68,69 )« 

<4i> #<S B^l^Ei(31)^ ^1<H^1^1(PUC)<H1 -g-#«H ^ #3#(DQ)* 

#^Al7lzL, 2=^1^(33)^ *1H^1JL(PDCH -g-#*H #^^(DQ)# 

-tcf-Sr^m^. ^7lMB(65)^f XI 1 ^ X]2^H^JL(CNTl,CNT2)sq- cfl o] (DATA)* ^ 
«H ^H^IJL(PUC)!- i<>}-7fl°lB(67)fe XU^M^IJL^ ^^Jl 

(CNT1B), *\}2*\]°]*\2L2\ «>^i^l5:(CNT2B) ^ HH Ei (DATA)l- #4£ ^H^IJL 

(PDC)« 

<42> \H = 7llolH(65)^ 3i] H^^l^Eil-(P61-P65) ^ <&5L^ H^^l^Eil:(N61-N63) 

* ^wl^rf. H^fl^l^Ei(P64)^ iiii ^^^<y-(VDD)ol <?]7|-£] jl ^o]H<^l 

^H#°J-(VSSH 917}^. *\5L£i B.€^l^Ei(P65)^ 3Z)5.i B€*1^(P64) 

21 ^Sfl^o] <3^3S)jl 7lMB°fl ^^(VSSH ^^^Cf. 21 B*jH*liEi(P61)Tr 
^^.i^l x)5.^ B^^l^EKP65)2l = sflojol <g^S)ji 7flolH^l t-llolEl(DATA)7> °\7}S\ 
*\ -^efl^lofl \a = 7HolE( 65 )o) #^uf(07)ol ^S.^ H€^l^Ei(P62)^ 

^S-i H^fl^l^EKP65)2l H.efl<yol o^sqji 7flolH^ *fll*)H^l JL(CNT1)7> <y7> 
sqn} JE.efl<yofi MIhtIMh^ #^#(07)°] <&%&t%. stjai H ^l^Ei(P63)^r 
ofl s)-2.i H€^1^B1(P65)^' =^^1<>1 9l^s\3. TflolH^ Xl2XH^lJL(CNT2)7> <?l7>sl 
^ JELefloiofl u£=^]°lSSl #^^(07)ol o^^cf. 
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< 43 > <>!£i H^^l^Bi(N61)^ J=efl<=H ^£=7llolH^ #^^(07)^1 ^^s] Ji TlMHofl 

cflolEi(DATA)7> <&7}&t\-. oflS.i B3I*1^bUN62)^ 2.efl<?l<Hl ofls.^ H31*l^:Bl (N61) 
s\ ili7} ^sqjz. TllolH^l ^1^1^^1S(CNT1)7> 917}^. H^^l^Bi(N63) 
:E.efl°H <as-^ B€^l^(N62)fi1 i£i7f ^^Jl ^ ojH^l ^l2^H^lS(CNT2) 

<44> 2k>MHH(67)^ sqs-^i H^fl^li.&l 1: (P66-P68 ) ^ ^Ei H^1^1:(N66-N70) 

it] 2.^ B^^l^Bi(P66)^ ^^.^^1 ^^(VDDH Jl TflolB^l 

dH E-DATA) 7}- <£7}Qt±. B€^1^^(P67)^ 4i2.^ofl ^Ei B 33*1^1 (P66) 

<£^£)ji TflolH^l ^l^H^iJL^ «V^^l3l(CNTlB)7]- <?l7'l-^rf. z\3-^ H 
^xliEi(P68)^ 41.2-^^1 H^*1^(P67)£) S-Efl^lol <£^.£\3L 7flolB<Hl *fl2*)l 

<>|^13:2] *>*I^1Jl(CNT2B)71- <£l7l-£H ^<=>>7flolH(67)^ #^^:(08)o] 

A. 

<45> ofl2.^i H^fl^]^Ei(N66)^ = efl<?H ico}7lHH^ #^(08H 7flolH<Hl 

c "fl°l ^ (DATA) 7} <?}7}£tK c&5L£l H€*l^(N67)fe J=iS||<?H ^o>tIM;e£) 
(08) ©1 91^5131 TflojEofl ^i^o^aij:^ ti}^Al^(CNTlB)7l- ^l7>^4. <as.^ 
BKN68)fe ^ efl ^ ^Hl 2^>7lHH^ #^#(08H ^^ji 7flolB^l afl2*H<H Aljro} tiV^ 
^1Jl(CNT2B)7> ^71-^cf . HMi£KN69)^ S-i^SH ^2.^ 

(N66,N67,N68)^ ^2.^#o] ^-f- <^^£]ji THojEofl ^^(VDDH 91?}^. <$3-^ 
H^^lr^Ei(N70)^ JE-ZflSH <$\5.^ H38*l ^ (N69)^ ^2.^7} ^MH^l # 

€€'3-(VDD)°l Sl7}£M 4i2.^«i ^^(VSSH <?l7>^cf. 
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<46> ol^-oflA^ ^o] .g. ^l4^Al^oil n}s 415.^1^^, ^^(VDD) 

JLB-^Ei ^7flolH(65)s] #^^(07)^1S] H^^l^Ei 7fl^(37fl) 

xl^Ei 7 fl^(37fl)^- ^^t}. rfAl^fl ^^^«a-(VDD)4 = 711 o]e ( 6 5)o^ #^^:(07) 

#^#(08) A}oHl z\^£_ ^^5]^ BlS.^ S^liEi 7^2}- ^*>tf. 
<47> ^=7flolB(65)^ #^^:(07)^.S^-E-1 ^ ^(VSS)^ 2} T^oflA^ <?fl£ 

i H^fl^l^Bl 7fl^(37fl)7l- ^ol-7llolE( 67 )c] #^^(08).9.S.^ ^l*l<y-(VSS)7l-*lS] 
^^l^i^l 9!£i B^fl^liEi 7fl^(37ll)fil- ^^s>cl-. cfAlig-sil ^7flolH(65)^l 
^(07)^1- ^l^CVSS) A >°H1 ^15. ^^51^ B^M^^l 7fl^7> ii^Tflol 

B(67)2l #^(08)4 ^^^^(VSS) ^}°H1 ^^£l^ <S£i H^l^Ei 7fl^ 

si- ^^c}-. 

<48> ^ £ 3ofl 2^5} ^sfl 21 SIS. 21- tilULSH ^1= Tfl 01^(65)^1^^ ^12.^1 B€*l^ 

El«(P64 ( P65))7l- ^7>5lJl ^1-711 olB(67)<Hl^i^ -flSi B^^l^Bl-i-(N69 ( N70)7> ^7} 

<49> nj-s^ \H=7llolB(65)^ iof7lHB(67) Ml 2} ^a.^ B^H^l^Bl-i-21 H7l» 2.^- 

^^^711 7>7l^: ^ ^O.Dl B^l^M H711- 2.^- ^Sl-Tll 71-7^^ 

^ ^JELS. -f-^r^^-S. ^=7llolB(65)2l oj ^ 7l sfl Al ^2}- ^o}7)MB( 67)2} 

°m tI^ai^^s ^^Ml -fr^l^cf. o. ^ ^ ^21 ^H-^^HHl #^»l2l 
slS^lAi^- PVT ^5>7> ^-^slDlsl-2 \H=7llolB(65)2l m.*$ 3}- ^o}t11 °1 B(67)2l -Ip^ol 
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<so> £ 7^- 7 fl^ ^]cH^lS(CNTl,CNT2))l- ¥ Mj-^o} ^ 5 ^aHH vc\-^ 

<5i> £ 7-8: % v ^^> 1 3, 't^^ ^ll5^Alojl^ nf^- #^tHs] 5]^oilA^ ^fl^TflolH 

(75)7]- £ 6^1 ^^7Ho]H(65)sf wliil^^, JEiefloH ^ .El tIH H( 75 )£| 

(09)^1 ^^5] ji TflolBoll ^l^CVSSH ^17>5]^ ilii ofl^^ B^^l^Bl(N61) 

^^JI TllolH^] ^*l*i<a-(VSSH ^7>5]^ c&S-^ H€^1^B](N61)^ 

i7> ^S]^ 4£i H^^l^Bl(N65)l- c-1 ^al*Vcf. 

<52> ^^j- ^o>7llolB(77)^ £ 6°fl JE*1€ ^<>l-7fl°lH(67)54 wlmsH, ii^oll z\3- 

i B^^1^bKP67)^ JELefl^o] ^^s] ji t11o]h^1 ^^(VODH <?]7l-sH ^efl^ofl 
ico|.^olH(77)^ #^#(010)°1 91^51^ 3.^ H^^1^eKP69), ^ =^^1 
H^^1^(P67)^ ^efl<y^l ^^slJi 7flolH<Hl ^€^°J-(VDD)^ °}7}-£M ^efl^<Hl ^ 
»>7flolH^ #^£r(010H ^sJtt 3£)2.i H^^]^Ei(P70)# c] ^-til^cf. 

<53> x%z}x\ *fl5^AHH af^- #^tH5l S^jA^, ^7fl^lH(75)^ #^^(09)^1 ^ 

H^^l^B^ 7fl^(37fl)^- ^>7flo]B(77)S] #^^(010)^1 ^s)^ sr) 
5.^ B^^l^E^ 7 fl^(37fl)7l- ^<^*>cf. stb \H^7iMH(75)2l #^(09H1 ^^5] 
^ <$2.^ H^l^E^ 7B^(37fl)£f ^o>7)lolE( 7 7)^ f^c}-(010H <^^£)^ ^|£i 
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<54> SEtb \EH.7flolB(75)^ ^c>7ilol e( 77 )^ t£ | £ 5.- 7) o) ^^j. 7^^ 

<55> ojofl nj-ej- \£ = 7flolH(75)^ #^^(09)^ Ti^l^i^ i^HHH (77) o] 

(010)^ ^3flA]ia^7l- 7^ ^Sfl ^tf. ZL ^ 5. 7^ ^5^Al^ofl ^e^g] 3 

£ 6^ ^4^A]^l^- til^H ^-E.7flolH(75)^ to|-7llo]H(77)^ ^ 

<56> ;e 8^: ^ 7fl^ ^1<>|A]^(CNT1,CNT2)# ^]6^^1^1^1 4€- #^2) 

<5?> £ 8-1- , -a *I16*UHH 14s. ^^tH^ sjs.ofl^ ^HTflolH 

(65)7} 5. 6<i 5l*}*± 7}*H ^>7llolH(77)7l- 51 7*1] 51 a] ^ ^4 

^<H*> 5Hr4. 

<58> ^6^Al^oil n}^. #^3] S^H^r, sa^TflolH (65)^ #^(01lH 

v\3-^ 7fl^(37fl)^- ^o>7flolH(77)^ #^#(012 HI ^s)^ 2)5L^ B 

^1^21 7 fl^(3 7 ]])7l. ^^H^V ^=7flolE( 65 )o] #^cj.(011)ofl <g^£|^ <^2.^ 
BSH^liB^ 7 fl4, (l7fl )<4 ^o>t11o1h( 77)^ #^(012H1 <351i 
3 7fl^(37fl)7> cfscf. 

<59> oj-sM ^6^^^^] 14^ #3^3) sl^oflA^ s]3-+ H^^^Eil-(P69 > P70)2l a 

7l# fc?lHH(65)^ #^^(011)51 THsflAjEii^ icO>7llolE(77)oJ ^ 

^#(012)^ ^4^1^^7l- 71^ ^€r}?]] ^mtfl 

(P61 ) P62,P63 I P68)^ H7j7> 20umo"|:n ^2.^ BSS^^iB-]l;(N61,N66,N67 I N68)^ 3.7l7> 
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8um<H ^-f x\2.£i H^H^liEi-i-(P69,P70)^ H7lb 12umS. ^^^cf. -5]3.i H$ 

^l>i&|-i-(P69,P70)^- *>M-^ H^l^BKolnfl^ a.7l^ P692f P70 3.7]^ 

n^tf ^ 5a** 

4 7^ ^-^^r JL^I- ^cf. 
<61> %^ °l-}MMfe ^*Kr 31 S# -i^Sl^^m * 1t 

** 

<62> Ol^l- £^31- ^^0^ 3}^ ^AHlS-o] 7^)5\9X^. <^7}*] 

&S\9XSL^, cf^ ,3. ^-g- Ajt^] ^-^oflAi A>-g-£ ^ol^l ^Dltb^oiq. 

5- 7^ £-o)o] -g-Aj-cq ^Al 7 >^1 ol^«Ei Cfoj:^ £^ ^ Ef ^Al 

^7> 7>^^>4^ o]efl^ ^ojcf. 71^^ ^ 

<63> Hj-i). 7j-oj ^. i^tgofl 4f #3^5*1 S]S.^A^ PV T >£st-7} ^Sl^S. 

S|Si|Sl \£=7HlolH2l ^^3]- ^o}7flolH<>l ^ t}7]] o.^ ^ 
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11 

^ 7fl^7} #7| ^ll^^^^^E^ ^-71 ^0>7fl^E^ #^^>^1^ T^o^o] ^2. 
^J^H^I oj]5Li B^l^i 7fl^7> #7l ^oVTflojecq ^^cJ-C.^«-E^ #7l ^fl2^€ 

[3^3- 2] 

131)2.^ e ^S^l^iBl ; 

i^-^^l #71 ^ll3]S.i B^^l^Hi o] ceflojol o^^^ZL TlHHofl ^7} ^]o]b\7} 
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4i^.^ofl #7l ^fll^S.^ H^^l^E^ o^^ZL TflolH^l #7] ^<H^1 

H-efl^^l ^"71 ^S.7flolH^l t^^l Tllol^oll # 7 ] 0lMEi7} ^]7>S)^ 

7} 9l7\$\^ ^-$-^1 %7\ *\}2&Q?\<&<>] ol7>£)fe ?])2<$\5-^ H 31*1 ^l^Rr 
3] 

iiL^ -S-71 ^fll^S-i H€^1^^S] =eflo]o] <^^S]al 7flolB<Hl ^>7l HHEi7> 
$17>5M = ^1^1 oil ^"71 ^o>7flolHS] #^^-o] ^S}^ aJ^S-i E^^|A E ^ ; 

HEllolo|l >^ 7 ] ^o]-7flo]H^ #^^o] o^^E)J1 7flo]H<Hl #7] *lH4lJL£] «V*i4! 
317> ^7>5]^ ^ll9jlS.i B^^liEi; 

J= 3l<Jl<*H ^-71 ^0>7fl0]E^ #^^-ol o^^JL TllolH^l ^-71 X%o)tf 7 } 9l7}$)±± 
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4] 

= Sfl^^l #7] \£=7flol eo^ #^^o] ^^£)ZL TflolH^ ^7] *\}2$.Q$.<£°) <&7} 

i^iofl Aj- 7 ] ^llofl£^ B^^l^E^ ili7} "S^fe- ^13^5.^1 

3 7*1 *Hr 3^8- #3 wis) 3§lJL. 

5] 

±S-^ ^7} X\)1Z\5-±l B.^7]^B]2] ^.eflolol <^^£)J1 7flolBofl <#7] Al^Q 
*\<£o] ^17>S]H S.^l<y^l #7] ±o\7\\°}^°\ #^#<>1 ^^5]^ *H32)-Ei B.^7]^B\ 

[^t 1 * 6] 

5a°H, #?1 ^TlHM^, 
iiii -8-71 ^ll^i^^^^l <?!7>£lJl TflolB^l #7] m&Q&Q*] < ?]7}5]b 

^113) 2.>i H^fl^l^El ; 

A oM ^ll^S.^ H^fl^liE.^ =efl<^ol <£^5)jL 711 olB^l ^-71 2fl23l€ 
^l7>£)^- ^12^S.^ H^^l^Ei ; 
i^-ii ^"71 2)123*) 5.^ B^fl^l^E^ = e^o] o^^£l J7 Til o] E ofl #7) 31 °1 ^ 

7} ^71-sM ^efl^l^l ^"71 ^J=7llo}E5l #s]#oi ^^s]^- ^135x1 fii H€^l^; 

#7] ^22)2.^ H^^l^Bi^ =eflo]o) o^^S]jl TflolH^fl *fll*lH^jL7} 
«£7>£H ^eflojoll ^-71 ^TflolBSl #^teH o^S)^ ^H^S-i H^t^e) ; 
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dt-SL^ #7l x\)2z)3-^ e^^^e^o) c^o]o] tJMbo]) *\]2H)°]*lS. 

7} 917}S\V$ ^7} ^7))°)^.$] o^S)^ ^5^5.^ ; 

^efl^I^l ^"71 M^M^o} ^Sjjl THol^oll ^-7] 310^7} <?]7}-£]^ 

H-3l<^H <$7] ^ll<a£i B^^l^El^ 4l2^7> <£7J£] Jl ^ojEofl ^-7] ^fll^H 
^]S7> °]7>5]^ *fl23l2^i H^l^B] ; ^ 

2efl<>H ^12^S.^ H^^l^B^ i^.i7} <g^s]jl tIMh^I ^-71 ^12^H 

7] 

4i2i°fl ^"71 *fll^#<y-ol ol7>5lJl TllolB^ ^"71 t-flojE^} ^7>S)^ ^fll^S. 

^ H3H*]^e1 ; 

db.2.^ofl ^7l ^ll3X]i^ B^S^liB^ JE.efl^]ol cgTj^ji 7flolH<Hl ^U^l^^lJ:^ 
a>*l^]Jl7> <?]7>£]^ 7\)2v\5.^i B^fl^l^Ei; 

^ ti}^^lJl7]- <?]7>^^- JBefl^H a o V 7 ] ^o>7l] ojEoj #^cfol <^^£)^ ^3^2^ 

2.^1«yofl #7l ^0>7llolH^ #^#ol o^S^ TllolHofl ^-7} iHM ^ 7 > ^7>S]^ 

^11932^ H^I^I^e^ ; 
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9\7}S\^ ^}2^3-^ H 31*1 
^efl^l^l ^7] ±.o\7\) Q ]^-2\ %n^<>\ 7flolH<Hl #7] A2A]o]*\3L$\ £3 

°1B<^1 ^"71 ^ll*}^ 0 ^ ol7>£l^ ^I4<as.i B$*l^; ^ 

^31<?M1 A J-7l *)l4<?3!-E-i B^l^sl i5.i7]- ^S)^ TflolHofl #7l ^1*1^ 

8] 

^-afl^^i ^-71 nh^mb^ <$^}5i TfloiH^i ^-71 *n2^#<y-°i <y 

7>£]^ ^-7] ^11^12.^ HqH^l^Ei^ 4i2.i7> <£l^£l^ ^4^2-i 

H^l^Ei ; ^ 

^-Sflol^ # 7 ] u£H.7llolHSl #^^o] ^7J£]J1 TllolB^ #7l 2 # 31 <?H o^} 

s)^ ih^i^l ^J-7l ^11^12.^ B^l^&l^ ^2.^71- <^^£]^ ^I5<a2-i B^Ul^l* 
[^t 1 * 9] 
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#7] ^12^2.^: B^^l^Ei^ EeH«yo] <^^£|J1 7flolB°fl #7l ^ll^i^ 
o]7>5l^ ^eflolofl # 7 ] i^MMH^l ^S}^ ^5^S.i H^l^l 

10] 

#7l *ft°)*\3L4\ &£<&2.4\- #71 C-flolEil- #7l #tJ-£ ^l^^llt ^ 

#7l ^-E^HH^, i^^l #7l ^lll^i^^i^ol o]71-5]JI T^lolM^l #7l ^2^^ 
^<a-o] o]7|-S]^ ^1113£)S.^ B^^l^Bi ; #7l ^ll^S-^i HSfl^l^B.^ JEiHl^ 

°1 ^1^1 JI 7\}o]^d\] #7l Cflo]El7> ^17>£]^ JEL^l^l #7l ^fl^^olH^ <S 

al 7flolH^l #71 ^HAlS7> ^17>£]H =31^011 #71 Hfl^TlMH o| ^^o] <£%S\^ 
*\}3Z\3-^ H^^l^Ei ; s.iij)<?H #7l ^JELTiHH °1 ^^o] <&^S]JL 7\)o)^_6\] #71 
HHe-17} ^]7l-£)^ ^lloflS.^ S ^^>~Ei ; £ JEL^^ #7] 2fll<3S.^ H^l^E^ i 
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^■71 ^oj-Tflojei^ i^.^ofl ^-7] ^fll^^o] o]7>S]J1 7flol;E6|| ^7} 

Jl^I a}^l A Ji7} °]7l-i|^ ^I2]s.i B 31*1^1 ; ^_$.^°fl ^7] *\}l$\3.^ 

^ E^l^l ^SjaL TflolH^l ^"71 Cfl<>lel7> °17>£M H.Bj|°H #7] Ic^TlHB^ % 
i^&o} <£^£|^ *\}2Z]E.^ B^fl^l^Ei ; ^.eflo]^ v£ 7 ] ^oj-TllolH^ #^#0] <^^£]ji 

TflolEofl ^l^A]^^ ti>^i^lS7l- <?]7>5l^ ^l<?i£i B€*l^Ei ; JELefl^ofl #7l 

icO>7llolH^ 7fl°lH<*fl -^71 C-flolEi7> ^7>5]^ ^2^S.i H^*l^ 

Hi ; ^ = iJfl<?H ^-7] ^ll^S-i B^I^e^ ^ ^-71 ^2<fflS.i H^^I^e^ 

^^7> W <ai^Ji 7flolH<Hl ^-71 ^1*141 ^tfol 9l7}s\v) ±SL^o\] ^7} A]2^Q 

^ sis. 

11] 

S.Sfl«?H ^7l \H=7il°lB<>l #^^-o] o^^S) JI TflolH^l ^71 A2QQQ<S°\ 917} 

iiii ^-71 *fll°jl2.^ H^^l^E^ ili7} <^€£l^ ^fl3^1S.^ H ^l^Ei# 

12] 
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4i_£.i^l #7l ^112] £i H^^l^^o] ^.efloiol TflolH^l ^7} A±QQ 

^ < a-°l <?]7}-£H = Sfl^^l <#7] ±-0\7\] olB^l <3^£]^r ^3^2.^ B^l^E] 

13] 

^1 1*11 o] A] Jl, *)12*)H^1JL, ^ til ojEil- A oM ^H^Ul* t^*Kr 

A o V 7l *fl 1^11 o] Al^l^l tiV^^l^, <#7) *fl2*)H^l:£^ >2>^3l, ^ 3Ht=l« 

^<y-o] o]7>S]^ ^ll5E)2.i B^^l^B]; i5.il ^7] ^ 13) JE.ii E^i^ ^3l<?] 
°1 ji 71HBOI1 ^-71 ^]2^^^ < y-°l <?]7>Sl^ ^12^1 £i HSfl^l^; i.2.i^l i>> 

7l ^122] 2i ^eflolo] <£^s\3i TflolHl #7l HHEi7> <&7}s\^ = efl<y 

ofl ^"71 ^HTflolB^ #^^o] o^S]^ ^I3^2.i B^fl^liiE); i^iofl -#7] ^23£|jg. 
i: B^^liE^ =eflolo] <£^£} JL 7flolBoll *fll7|H Aljry} 9l7}$\^ = Efl°H ^7} ^ 
= 7fl°lB^ ^7J5)^ ^4-SlS.ii B^^liEi; ^ii^l #7l ^1 22lS.ii B^*l 

^ ^^s]^ ^5^5-ii B^^l^Ei ; ^efi^l ^7) hH^HH^ 

7H0IBI #71 OH^} <y7>s)^ ^i<a£-i B^liiEl ; = efl^Hl ^-7] ^ll<as. 
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i B€*]^fcl£] ±lSl£i7} <£^.S\JL 7)}o)^6\] s£ 7 ] A]lA]o\^3L7\ 42^3.^ 

7l *\}2X\]°]*IS.7} <?l7}£]^ ^>7l ^l2^^^ < a-o] o]7|-^^ ^3^]S.i B^*l^ 

7} 9l7}$\^ ^1 1^1 Si H^^l^Bl; ^^^oll #7] EEfloJol <g 

7flolB«fl ^ll^l^^lS^ ti>^A]^ 7 > ^]7>S]^ $]2*\3-£i H^l^E] ; i^iofl 
^-71 ^23]5Li B^l^E^ £Leflo]o] ^TjsjZL 7fl°lH°l] *ll2*lH <i| til^AlJ^} 
7>S)d^ iELeflo]^ av 7 ) ^TflolEo] ^^fe ^l3^2-i H^l^Ei ; = efl^loll 

#7l i^HHH^ ^^S]J1 TllolEofl ^T-7] DflolE^V ^V^tt B 

ti>^l^l3:7> <?]7>5l^ ^l2^Hi H^l^ ; ^efl^l #7] ii^j-Tllol E o) ^^^-ol eg 

THojH^l ^"71 ^2^M^15l^ «1^A]S7> ^l7|-S]^ ^]3<?3lS.i BSH^liBl; =efl 
*fll i^^l ^13^2-i H^^liBll;^ i^.i#ol ^-^ o^^5]jl 7lHm<Hl ^"71 

E^o] ^^^7> TflolBoll #7l ^ll^i^^^ol <y7>£)^ ^^.^ofl *j|23l€ 

[^t 1 * 14] 

*1U3*<H 91^^], ^7} ^TllolH^, 
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^Lefl^l #7l \fl = 7llolHS) TflolHofl #7) ^HQ&Qo] 91 

7>£)t^ i^.i<Hl #7l ^lloflS.^ H^H^l^iH^ i^_>i7> ^^Sl^ ^]4 < ?]lSii 
B^l^Bl ; ^ 

^efl^l #71 hE=;HMH31 ^^^-ol <?i^5]ji TflolB^l #7l ^(l2^€^ < g-ol o]7> 
£H 4ii^ofl #7l ^1-aa^ H^^l^^l i^.^7V <£^£)^ ^15^3.^ S.^^1^B]# 
^ ^til^ JRJ ^ #3*1^ 

15] 

#7l ^)2sq 2.^1 B^fl^l^E^ i=3|o]oj #7l 1*1^1 

#<&o) o]7>£)tH H^SH #7l ^o>71M;eo] #?^ol o^s]^ ^4^2.^ H^^l^Bi ; 

4i2.^1 #7] ^123] 2^ B^fl^l^Ei^ = eflojol c^SjjL TflolH^l #71 afll^ 
^oj-o] ol7>£]^ =eflo]oii #7l i^>7lMB£] #^#o] ^sq^ ^)l53q2.i B^*l^ 
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CNT 1>- 
CNT 2 > 
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Vss 
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Vdd 



HL JhH 



Vss 
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Vdd 



■A 



I- 



-O DQ 



Vss 
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7] 



DATA >- 




CNT 1v 
CNT 2 v 
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